INTRODUCTION AND MAIN RESULTS
In this paper, we consider the Maslov-type index theory for star-shaped Hamiltonian systems and generalize certain results of fixed energy problems on convex hypersurfaces of [10] and [21] ] to the fixed energy problems on star-shaped hypersurfaces in 1~2n. We (1.4) at (x, T) is given by
The fundamental solution qr of (1.5) is a path in Sp(2n) starting from 12n.
There is a Maslov-type index theory on -yx which was defined as an integer pair (cf: [5] , [23] , [17] , [19] , and [22] ).
In order to get the periodic solutions of problem (1. [20] . In the section 3, we prove that the Maslov-type mean index for closed characteristics on starshaped hypersurfaces is a geometric concept, it is independent of the choice of the Hamiltonian functions. (see Theorem 3.1 
below).
Let x be a nonconstant critical point of f in E, h = H4 (x), and m be the minimal period of x for some Define Then there hold ~~(t) E E for all t E IR and thus (a,~,T) E ~74(~).
Note that the period 1 of x corresponds to the period m03C4 of the solution (x,mT) of (1.4) [6] , [7] , and [12] , and the references therein. the Maslov-type index of B(t) (cf. [5] , [23] , [17] and [22] ) Let [28] (cf. also [13] Proof. -We refer the readers to [24] and [10] for the details of the proof. If £ E ~ ( f~2~' ) is a strictly convex hypersurface of 1R2n, and H E ~-C ( ~ ) with H"(x) positive definite for all x E . To understand the relation between the Maslov-type index and the Ekeland index (cf. [10] ), note that in [10] the standard symplectic matrix has a sign difference from ours defined in (1.2). So we need to consider the following Hamiltonian system If (T, x) is a T-periodic solution of (3.1), then (T, x) with x(t) = x(-t)
THE MASLOV-TYPE
is a T-periodic solution of (3.8 [8] ) and Mk1 to be the k-times o-product of Ml. Note that the o-product is associative and the o-product of two symplectic matrices is still symplectic. Proof -This lemma was essentially proved in [21] . For reader's convenience we enclose the proof here. Fix (x, T ) E ,74 ( ~ ), by Lemma We carry out the proof in three steps.
Step 1. -Since x = x(t) is a solution of (1.4), we have x(0) E E and (0) = we obtain
Step 2. -Now suppose ~~1, ~2, ~ ~ ~ , ~P ~ form a Jordan block of belonging to eigenvalue 1, i.e, setting ço == 0, there holds As in the section 11 of [21] [27] . We use the notations defined in [27] . If n is even, we can choose a prime number p > max{q0, n}, and define k by 2k -1 = p -n, i.e., p = n ~ 21~ -1 E Q (n) . Thus there exist integers m and q E (1, qo] such that p = mq > qo, so we have m > 1. This contradicts to the choice of p..
APPENDIX. THE w-INDEX THEORY FOR SYMPLECTIC PATHS
The w-index theory for continuous symplectic paths starting from the identity matrix I was first established in [20] . In this section we give a brief introduction of this w-index theory without proofs. For details we refer to [20] . Denote 
